Laboratory studies were conducted with leaf powder of three plants to show the preservative effect for maintaining the quality of lentil seeds in storage. After processing and drying, seeds were preserved with different botanicals and stored them in earthen pots for eight months. Botanicals, such as whole leaf powder of neem (Azadirachta indica), dholkalmi (Ipmoea sepiara), and bishkatali (Polygonum hydropiper) were used at a dose of 5% w/w (25 g botanical per 500 g of lentil seeds). The lentil seeds were stored till next planting time and seed quality, such as moisture content, germination capacity, root length, shoot length of the seedlings and vigour index were observed. The highest values for all these characters except moisture content were significant when the seeds were preserved with neem leaf powder and bishkatali. Among three botanicals, dholkalmi was less effective.
Introduction
Pulses play an important role as the supplement of protein in the diet of the people of Bangladesh. Lentil is the important pulse crop grown in Bangladesh in order to meet the domestic needs. It is the second most important pulse crop in respect of area and production, but it stands first in the consumer's preference in this country (Afzal et al., 2003) and contributes about 40% to the total pulses production (Anon., 2006) . Seed quality is the prerequisite condition that affects the germination and yield of any crop plants. This condition is directly related with the factors like moisture content, seed drying temperature and relative humidity around seed storage, types of storage container and storage period. Recently, the use of different plant parts and their derivatives has appeared to be an effective alternative to poisonous chemical insecticides for controlling various insect pests in storage. In the world, as many as 2400 plant species have been recorded that have potential pesticidal properties and biological activity against a wide range of pests (Grainge and Ahmed, 1988) . Being situated in the tropical region, Bangladesh has a rich botanical biodiversity, which contains innumerable plant species having medicinal and pesticidal properties (Karim, 1994) .
In storage, lentil seeds deteriorate its quality due to fungal, insect or other pest infestation. Different botanicals can be used for protection of seeds. Uses of different chemicals are costly and may cause natural hazard, whereas botanicals are less costly, easily available to the farmers and safe to handle. Comparative study of botanicals helps to choose the suitable one for storing the seeds of lentil. The studies were carried out to determine the effects of three botanicals viz., leaf powder of neem (Azadirachia indica), dholkalmi (Ipmoea sepiara), and bishkatali (Polygonum hydropiper) on the seed quality of lentil.
Materials and Method
Studies were carried out in the laboratory of Seed Technology Division, Bangladesh Agricultural Research Institute (BARI), Jovdebpur, Gazipur. Lentil (BARI Masur-2) seeds used in the study were collected from Pulses Research Centre's experimental field, BARI, Gazipur during the rabi seasons of 2003-04 kept in earthen pots and stored in normal condition.
The test botanicals were leaf powder of neern (Azadirachta indica), dholkalmi (Ipmoea sepiara) and bishkatali (Polygonum hydropiper). The leaves of these plants were collected from different villages of Gazipur. The collected leaves were dried under ambient room temperature (27°C to 34°C), grinded separately by a hand grinder and passed through a 60-mesh sieve to get fine powder. Clean and fresh lentil (BARI Masur-2) seeds were taken from the seed lot and sun dried to maintain 9-l0% moisture content.
The seeds were then divided into four parts. One part was considered as control (T 4 ) i.e. without any botanical treatment. Other three parts were treated with three different botanicals at the dose of 5% w/w i.e., 25 g/500 g of lentil seeds (Bhuiyah, 2001 ) with six replications. Before storage, seeds were analyzed for germination, moisture content, and vigour index. The seeds were stored in March till next planting time and seed quality was observed during August to September in 2004 and 2005. Data on moisture content, germination capacity, root length, shoot length, root plus shoot length and vigour were recorded. Average germination percentage of the seed lot before storage was 90% and average moisture content of the seed before storage was 9%.
The moisture content of seed samples were determined following the rule of ISTA, 1976. Germination test was carried out according to ISTA rule of 1976. For each treatment, 100 seeds were placed in Petri dishes (8.50 cm diameter). Six replicates were used. The Petri dishes were kept on a laboratory table at room temperature (25 ± 2°C). After ten days, normal, abnormal, and diseased seeds were counted.
After eight days, ten plants were randomly selected from each replicate of each treatment. The seedlings were cut into root and shoot parts. They were measured (in cm) and the mean value was computed. Seed vigour was calculated as percent germination x length of seedling (Reddy and Khan, 2001) .
The data for different parameters were compiled and subjected to statistical analysis following a computer IRRISTAT and MSTAT package programme (Freed, 1992) adjusting the means. The correlation co-efficient and regression analysis were done for different variables wherever needed using Microsoft Excel Programme 1997.
Results and Discussion

Moisture content of lentil seeds
No significant difference in percent moisture among different botanicals was observed in both 2004 and 2005 (Table I ). The percent of moisture content of lentil seeds increased by 1% in untreated (control) condition compared to lower moisture in treated seeds particularly with neem leaf powder. It indicated that botanicals had no effect on seed moisture content. Shahjahan (2003) observed that lentil seeds contained 8.57-11.45% moisture content after nine months of storage kept in six types of containers. Khatun et al. (2008) found that moisture content of lentil seeds ranged from 8.19 to 10.36%.
Germination of lentil seeds
There was a significant effect on germination using different botanicals (Table I) . The germination was the highest in the seeds stored with neem leaf powder and recorded 86.0% and 87.2% in two years, and statistically identical to bishkatali treatment. Dholkalmi and untreated seeds showed less and similar germination. The factor, such as lower moisture content of lentil seeds stored with bishkatali and neem might cause the greater germination. Savitri el al. (1994) found that neem leaf powder gave higher germination (65.7%) of sorghum seeds, while control treatment i.e., without any botanicals gave lower germination rate (61.3%). Bhuiyah (2001) observed that there was no significant difference in the germination of lentil seeds among the treatments, such as leaf powder of neem, bankalmi and biskhatali had no adverse effect on the germination of lentil, while their viability was retained for a storage period of four months. Khatun et al. (2008) reported 84.3 to 94.2% germination in lentil when seeds were stored.
Root length
There was no significant effect of botanicals on root length of lentil. The root length ranges from 8.49 to 8.75 cm in two years (Table I) . This might be due to higher germination rate which might cause higher root length. Khatun et al. (2009) found that root length of lentil seedlings was 7.20-11.10 cm. In a column, having common letter did not differ significantly at 5% level
Shoot length
The shoot length of lentil seeds after germination differed significantly due to application of botanicals in both the years (Table 1) 
Root plus shoot length
The highest root and shoot length together measured 16.58 cm in 2004 when the seeds were stored in neem leaf powder and this was identical to other treatments (Table 1) . The root and shoot length was not significantly different in 2005. The untreated seeds produced seedlings with less root and shoot length. Khatun et al. (2009) found 16.53-29.80 cm in lentil seedlings.
Vigour index
The vigour index increased in the second year. Lentil seeds preserved with neem leaf powder showed the highest vigour index of 1428 and 1529, which was statistically identical to bishkatali preserved seeds in both the years. This might be due to higher rate of germination and higher root and shoot length. Both Dholkalmi treated seeds and untreated seeds had statistically identical vigour index and the lowest among the treatments. It indicated that Dholkalmi couldn't show an appreciable result on vigour. Savitri et al. (1994) found higher vigour (1278) in sorghum seeds stored with neem leaf powder compared to vigour (1079) in untreated seeds (control). Khatun et al. (2008) Correlation matrix among the plant characters of lentil has been shown in Table 2 Baburatan et. al. (1993) and Ponnuswamy et al. (1991) were found to be close agreement with the present findings. Positive and linear correlations was observed between germination capacity and root plus shoots length (Fig. 2) , germination capacity and vigour (Fig. 3) , root plus shoot length and vigour (Fig. 4) . But negative and linear correlation was observed between moisture content and germination capacity (Fig. 1) . Khatun et al. (2008 and 2009 ) also found positive and significant correlation of germination percentage with root plus shoot length and vigour, and root plus shoot length with vigour. 
